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degree of agility, eg. carry out missions were the vehicle needs to be able to manoeuvre within a confine 
region in order to achieve some or all of its mission goals.  Such requirements are well suited to the 
context of adaptable shapes. 
 
(a)  National  Oceanography  Centre,  Southampton, 
Autosub Series 
(b) Delphin –developed for SAUC-E Student AUV 
competition 2008 
 
 
(c)  SOTON-Glider  –  underwater  AUV  using  net 
buoyancy for propulsion  
(d) University of Southampton UAV in flight 
Figure 1 Southampton’s Autonomous vehicles 
 
The Autosub series of vehicles, as illustrated in Fig 1(a), are designed for medium duration underwater 
missions (1-4 days), travel at  ~1.6m/s and have recently operated at depths up to 6000m.  Fig 1(b) shows 
the  Delphin  vehicle  which  is  a  prototype  platform  designed  to  investigate  long-range  concepts.  Two 
design features are under consideration to extend mission length for a long-range concept.  These are. 
(1)  The use of a bend-twist composite propeller blade that would allow the AUV to operate at a range of 
speeds at similar efficiencies. Typically, the hydrodynamic shape is optimised for a single service speed at Morphing of ‘flying’ shapes for autonomous underwater and aerial vehicles      
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 (a)  Optimal  thickness  distribution  with  NURBS 
approach. 
(b)  Optimized  camber  line  obtained  with  the 
NURBS  parameterization  using  GA  (min 
error=9.10 mm
2). 
Figure 12 optimisation of spinal element line along camber line for a NACA 4 series foil section 
  
 
 
(a) The lateral deflected shape of a plate, under a 
compressive non-uniform distributed load 
(b)  Contour  plot  of  the  plate  response  on  its left-
hand edge – point forcing Morphing of ‘flying’ shapes for autonomous underwater and aerial vehicles  
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(c)Contour  plot  of  the  plate  response  on its  right-
hand edge – point forcing 
(d)  Contour  plot  of  the  plate  response  on  its left-
hand edge – linearly varying load 
Figure 13 Deflection response of a plate to concentrated and distributed loads 
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